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Abstract- 
          The main objective of our project is to 
design & make analysis of a Heating & Cooling 
system with the help of peltier  
sensor which works on the principle of the Peltier 
effect. This  paper  presents the development of the system that  heat and cool the water based on the peltier 
effect. 
          The cooling and heating system is based on a phenomena discovered by Jean Charles Athanase 
Peltier, in 1834. According to this when electricity runs through a junction between two semiconductors 
with different properties, heat is dissipated or absorbed.  
        Thus, Peltier modules are made by semiconductors materials sealed between two plates through 
which a continuous current flows and keeps one plate hot and the other cold. Therefore the sides of  peltier 
is used to  heat and cool  the water. The Atmega16 microcontroller is used for providing co-ordination 
action. 
      The most important parameters to  evaluate the performance of the device thermoelectric 
refrigeration are the coefficient of performance, the heat pumping rate and the maximum temperature 
difference between the hot side and the cold side of the thermoelectric module. 
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I. INTRODUCTION 
 
             Currently the world’s energy resources are 
shifting away from a fossil fuel driven economy and 
towards a renewable resource economy. Peltier 
module is new alternative because it can convert 
less electricity into useful cooling and heating, is 
expected to play an important role in meeting 
today’s energy challenges. This makes the product 
easily affordable and would serve the society.   
       At the subatomic level, this is a result of the 
different energy levels of materials, particularly n 
and p type materials. As electrons move from p type 
material to n type material, electrons jump to a 
higher energy state absorbing energy, in this case 
heat, from the surrounding area. The reverse is also 
true. As electrons move from n type material to p 
type material, electrons fall to a lower energy state 
releasing energy to the surrounding area.  
 The relationship between the amount of 
current and heat absorbed/released at the junction 
of the two dissimilar semiconductors is given by the 
Peltier coefficient,  
                          
 
 
 
 
                   Figure - Peltier effect .  
          
          Therefore by applying a low DC voltage to 
this module, one surface gets cold and the other 
surface gets hot. And just by reversing the applied 
DC voltage, the heat moves to the other direction. 
Thus this peltier device works as a heater and a 
cooler. The Peltier effect is that the direction of heat 
transfer is dependent upon current polarity. 
       A reversal in polarity results in a change in 
heat transferable direction and consequently, the 
sign of the heat that is absorbed or evolved. It is 
therefore the irreversible heat generation that 
results from the resistance throughout the circuit. 
By considering this problem we find out the 
solution through our project i.e.name 
entitled-‘Automatic Water Cooler And Heater 
System.’ 
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A.  Water heater and cooler system: 
 
 
 
 
 
 
 
 
III.OPERATION: 
 
Here we have designed a automatic water cooler 
and heater system, where the effect on  water  are to 
be monitored. Design mainly involves the four 
sensors that is two temperature sensor each sensor 
having  function of sensing temperature of  water 
and two Peltier sensors sandwiched between two 
separate aluminum tank. The aluminum is 
temperature sensitive so as Peltier gets the supply, 
one of  the tray gets heated and other one gets 
cooled .Thus Peltier sensors used in the application  
converts the electrical signal into physical quantity.  
    The programming of  AVR microcontroller is 
done using a hardware description language. The 
two temperature sensors are interfaced with the 
inbuilt ADC of microcontroller which is going to 
convert the data from analog to digital . 
Microcontroller  utilizes the data and  is 
programmed to send the output signals to display 
on LCD. The Programming is done to fetch the data 
at the output of ADC. The program will output the 
measured values on an LCD display in a user 
friendly mode by converting the acquired data with 
the aid of proper mathematical calculations. 
 
 
 
IV.RELATED WORK RESULT :- 
 
 
 
 
 
 
Figure 3. Temperature on peltier module 
 
 
 
 
 
 
 
II. CONCLUSION: 
 
In this project we have designed the water cooler 
and heater system using peltier effect. Here we have 
given 12V and 3A supply to the peltier sensor. Thus 
when DC current flows through the device, it brings 
heat from one side to other, so that one side gets 
cooler while the opposite one gets hotter. These 
physical quantities are used to increase and decrease 
water temperature .So we have also design the 
provision for the temperature indications. 
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